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Abstract
The paper addresses which customer values, related to sustainable management of operation for Functional Products, are of interest during 
manufacturing companies’ marketing and sales processes. Based on an empirical study covering five manufacturing companies, a set of 
customer values, which are categorized using Hill’s [28] framework in order to understand whether they are important and why, is proposed.
The analysis has generated a set of twenty-three potential values, whereof nine are considered as specific for contexts embodying Functional 
Products. Thus, the findings identify critical values to consider prior to, and when, selling Functional Products. Further, the results have 
important implications for the design and development of Functional Products in light of ongoing transformations within the manufacturing 
industry.
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1. Introduction
The current trend in the manufacturing industry to provide 
highly value-adding customer offerings, often comprising 
integrated products, services and additional constituents, has 
attracted substantial interest within the academic literature. 
There are a number of such offerings ranging from simpler 
ones to increasingly complex ones. Examples of such 
offerings, based on different but related business models or 
concepts, are e.g., solutions [1, 2], servitization [1], Extended 
Products [3], Through-life Engineering Services (TES) [4],
Product-Service Systems/Industrial Product-Service Systems 
(PSS/IPS2) [5], Functional Sales (FS) [6], and Total Care 
Products (TCP) [7]. However, in this study we focus on the 
concept of Functional Products (FP) [7-10]. FP integrate the 
four main constituents: hardware, software, service-support 
system and management of operation, into provision of a 
function with a guaranteed or agreed-upon level of availability 
to the customers. The provision of FP normally involves a 
long-term relationship, sometimes ranging up to twenty or 
thirty years, between the provider and the customer. The FP
concept shares similarities with the above-mentioned concepts 
regarding the importance of increasing soft parts such as 
support, service, knowledge, know-how and long-term 
management. Tukker and Tischner [11] have identified three 
main categories of PSS i.e., product-oriented, use-oriented, 
and result-oriented, which are also applicable for many of the 
other concepts mentioned. FP can be considered as mainly 
result-oriented by providing a function/result. However, use-
oriented can be applicable as well in some contexts depending 
on the contract set-up. The FP, originating from hardware 
aspects, have most commonalities with TES, PSS/IPS2, FS, 
and TCP. However, having four main constituents to develop 
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in parallel, FP add additional complexity to the development 
process in question [12]. 
As providers and customers often are interested in a long-
term relationship in order to find a sustainable win-win 
situation and lower the overall total costs, the importance of a 
smooth and efficient long-term management of operation is 
key in most cases, as the operational costs commonly many 
times exceed the initial costs [13]. Thus, for the provider it is 
of great interest to understand which customer values are 
related to a sustainable management of operation in order to 
be able to successfully market and sell FP. 
Recent research on customer values related to sustainable 
management of operation within the FP context includes the
following values: total-care [7], productivity and agreed-upon 
level of availability [14], paying for delivered function only 
(i.e., no capital expenditure) and risk transfer to provider [15], 
and risk management [16], which are considered essential by 
manufacturing companies. Further, PSS/IPS2 literature 
proposes additional values such as:  higher quality, asset 
management, effective utilization, less administration and 
monitoring, as well as less environmental impact and 
improved sustainability [17], agreed-upon level of availability 
or result, eco-efficiency and performance improvement [5]. 
Thus, the emerging literature indicates some customer values 
that are important or of interest. However, the research listed 
above does not provide guidance on why the values are of 
importance for marketing and sales purposes.
Co-creation of value is seen as a key aspect in FP scenarios 
to achieve long-term relationships and to create necessary 
win-win situations [13, 18]. Co-creation of value [19-21] adds 
new dynamics to the provider/customer relationship by
involvement of customers in the production and distribution of 
value. Thus, the co-creation of value may, for the FP 
sustainable management of operation, have a greater 
importance than for a pure service context, since long-term FP 
contracts may range up to as long as twenty or thirty years.
The FP lifecycle can, according to Lindström et al. [22], be 
considered as delimited and defined by the perimeters of FP 
main constituents (and i.e., their respective technical and 
economic lifecycles). Since the co-creation of value during the 
FP lifecycle can be considered as tightly linked to a 
sustainable management of operation, in most cases, this will 
likely have a large impact on the overall profitability for both 
the provider and customer sides and thus affects the wanted 
and necessary long-term win-win situation. This makes it of 
interest to firstly be able to identify and explain which 
customer values are linked to the sustainable management of 
operation in order to subsequently estimate, quantify, visualize 
and communicate these values to the customers. One of the 
issues with FP (and many of the additionally complex
business models or concepts mentioned earlier) is that the 
values are increasingly originating from intangibles. The 
‘intangibility’ complicates the identification, explanation, 
estimation, quantification, visualization and communication to 
customers, which all need to be addressed in order to be able 
to market and sell the FP by its customer values originating 
from both tangible and intangible parts of the offer [23].
To sum up, detailed descriptions of customer value 
components related to sustainable management of operation
for FP are scarce in the current literature. Therefore, this paper
attempts to address this gap by identifying which customer 
values providers and potential providers of FP consider 
important in their marketing and sales efforts, and why these 
are considered important. Further, the study proposes a set of 
potential customer values deemed important for a sustainable 
management of operation for FP.
The rest of the paper is organized as follows. First, there is 
a section describing the research approach, which is followed 
by a section outlining FP and its management of operation,
and a section on the Hill framework. Subsequently, the 
findings of the study are presented and, finally, the paper is 
summed up with a conclusions and discussion section.
2. Research Approach
The research approach employed in this study has been 
based on in-depth qualitative studies with 10 respondents 
representing five manufacturing companies. The empirical 
studies were conducted using semi-structured open-ended 
interviews [24, 25] with respondents working for companies 
active in the Faste Laboratory at Luleå University of 
Technology, Sweden, which is a VINNOVA1 Excellence 
Centre focusing on FP Innovation. One additional company,
Electrolux, which sells functional offers to customers, was 
also part of the empirical studies. Thus, the respondents were 
well aware of and knowledgeable regarding FP. The 
respondents were professionals responsible for marketing, 
services, strategy, development and sales at four international 
companies and one Swedish-based company:
1. Gestamp Hardtech AB (one respondent – manager 
tool design and development)
2. Volvo Car Corporation (two respondents – product 
strategy and marketing directors)
3. Volvo CE (two respondents – service marketing 
manager, advanced engineering engineer) 
4. Infrafone AB (four respondents – CEO, sales 
representatives) 
5. Electrolux (one respondent – regional category 
manager)
The purpose of having multiple companies with diverse 
focus was to ensure an advance in the understanding of the 
values, related to sustainable management of operation, that 
are communicated to customers during marketing and sales of 
FP, considering the similarities and differences between the 
companies (cf. [26]). Although the companies have different 
offerings, they all face the common challenge of how to best 
develop, market and sell FP and/or similar concepts such as 
PSS/IPS2, either as a provider in a partner consortium or as 
part of their own offerings. The companies are all 
manufacturing companies with roots in hardware 
development. However, additional complimentary 
components have been added to their customer offerings. 
1 VINNOVA – The Swedish Governmental Agency for Innovation 
Systems
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What the additional components comprise and their weight or 
importance differs depending on industry and customer 
segments served. Some of the companies aim to increase their 
revenue from soft parts; i.e., services, knowledge or know-
how, etc., as well as FP sold globally. Thus, the FP planned or 
currently offered by the companies vary and have different
emphasis on the composition of hardware, software, service 
support system and management of operation.
Initially, semi-structured interviews were used, with open-
ended questions [24, 25] allowing the respondents to give 
detailed answers and the possibility to add extra information 
where deemed necessary [27]. The duration of the interviews 
was between two and three hours. In order to reduce response 
bias, the respondents came from various parts of the 
organizations as well as different levels i.e., strategic, tactical 
and operational units. Hill’s framework [28]outlining the 
concept of order-winners, order-losers and qualifiers was used 
to attribute the customer values in order to understand their 
importance and why they are important. In order to strengthen 
the validity of the study, data were continuously displayed 
using a projector during the interviews, allowing the 
respondents to immediately read and accept the collected data. 
After that, the collected data were displayed and analyzed 
using matrices (cf. [29]). The analyzed data were finally 
summarized into a matrix comprising values related to
sustainable management of operation of FP that may be part of 
the marketing and sales activities for an FP offer. For reasons 
of confidentiality, only an aggregated view of the analysis is 
presented (implying that the individual companies’ values and 
respective attributions, etc. are not presented).
3. Functional Products and management of operation
FP have been defined through their constituents, outlining 
FP on a high level as a triad of hardware, software and 
service-support system managed on a long-term basis by the 
management of operation. The service-support system keeps 
the hardware and software operational, whereas the 
management of operation manages the FP throughout the 
lifecycle [10, 30]. The interrelations between the four main FP 
constituents are described in Figure 1.
Fig. 1. Interrelations between the FP main constituents 
(based on [10])
As the ‘management of operation’ is of main concern in 
this paper, the proposed definition of it via its sub-constituents 
is outlined below according to [10, 30].  
Management of Operation
A. Business model and business case
a. Cost drivers
b. Value chain design
B. Lifecycle engineering and management
a. Reclamation activities
C. Decision-making
D. Financial information/intelligence and processes
a. Ownership issues
E. Contract and contract management
a. Ownership issues 
b. Management of brand, status and image
c. Consortium and partner contracts 
F. Risk management and sharing  
a. Consortium and partner contracts
G. Management and transfer of intellectual property
a. Consortium and partner contracts
H. Availability management
a. Measurement
I. Building up trust and relations
J. Research collaboration
Many of the sub-constituents are of a holistic character, 
affecting one or more of the hardware, software or service-
support system constituents. The indexing letters (A-J) of the 
sub-constituents will be used in the Findings section to relate 
to the empirical data in order to map the customer values to, 
where possible, specific parts of the FP. 
4. The Hill framework and its three categories
Hill’s framework [28] proposes three categories to use 
during strategic business considerations: order-winners, 
qualifiers and order-losers. Order-winners or order-losers are 
what help to win orders or what can cause orders to be lost if 
not present. A qualifier is something that needs to be part of 
an offer for the customer to consider it (e.g., baseline 
requirements for safety or ISO-certification). Hill posits that it 
is necessary to outline these and their relevance for the 
specific business, which is both a market-specific and time-
specific task. Hill’s framework has been criticized by for 
instance [31] to be useful in broad strategic discussions but be 
less useful for measurement and analysis in empirical 
research. A further criticism is that it makes a company pre-
occupied with the past and present, missing the most 
important one – the future. However, bearing the above in 
mind and keeping an eye on the future, we think that the Hill 
categories are purposeful for our analysis (see Findings 
section) in order to understand the importance of a customer 
value, as well as why it is important. Other categorizations are 
of course possible to use, depending on purpose and context.
5. Findings
This section outlines, based on the empirical study, a 
proposed set of potential customer values related to 
sustainable management of operation for FP of interest for 
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marketing and sales. The FP customer values identified during 
the interviews were attributed in all cases but one with a Hill-
category. The one remaining unattributed value needed 
additional consideration and was left for future research to 
deal with. Further, after the analysis every customer value of 
interest was also mapped to the relevant sub-constituent A-J 
(see Table 1). This mapping provides a clear connection of the 
value to a tangible or intangible sub-constituent, thus 
shedding further light on whether, in particular, the estimation 
and quantification of the value will require an extra effort or 
may be straightforward to complete [23]. Further, customer 
values tagged with (*) are considered to be FP-specific.
Table 1. Set of FP customer values relevant for sustainable management of 
operation.
FP customer values Relevant 
for
Hill 
category
Decreased costs A Ow
Increased efficiency by high technology content 
enabling high productivity/performance
A, B Ow
(*) Convenience, saves time and is less complex 
to manage over time
A Ow
Improved dealer service planning, necessary for 
customer uptime or availability agreements
H Ow
Improved dealer and customer relationship, 
added services and contract levels enable 
enhanced relationship between provider, dealer 
and customer
I Ow
Lifecycle analysis, lifecycle analysis or 
assessment of costs and environmental impact
B Ow
Improved environment and environmental care, 
compared to using other solutions
B Ow
Image, brand and hardware appearance, 
differentiator towards competition (which is 
more important in certain markets)
E Ow
(*) Improved productivity by use of fleet
management conducted by FP provider
A Ow
Improved productivity, performance or 
efficiency
A Ow/Q
(*) TCO, cash flow, assets, no need to buy 
products and build assets on balance sheet. 
Improves total-cost-of-ownership and cash flow 
compared to an investment
A Ow/Q
Lower consumption of energy/water A, B Ow/Q
(*) Less maintenance needed in other parts of 
the system
A Ow/Q
Enhanced environmental consideration and care B Ow/Q
Increased revenue A Ow/Ol
(*) Availability, improved or agreed-
upon/guaranteed level of availability
F, H Ow/Q/Ol
(*) High level or advanced service-support 
system
H Q
Increased efficiency A, B Q
(*) Decreased risk and less “need to worry”, 
provider manages more and have adequate 
competencies available
F Q
Improved safety F Q
(*) Customer productivity improvements, 
technical training and knowledge transfer enable 
customers to improve their productivity
A Q
(*) Provider knows when what maintenance is 
needed and takes care of it in a 
predictive/proactive manner enabling planned 
maintenance instead of reactive
H Q
Improved operator behavior/skills/competence 
through commercial training programs, improves 
wear/tear, availability, productivity, energy/fuel 
consumption and lower cost for maintenance 
A, B, F, 
H 
Unattributed
The nine FP customer values marked with a (*) are 
considered specific for FP contexts and may therefore be 
highlighted during the marketing and sales efforts in order to 
differentiate the offer towards competitive offers.
The proposed set of potential FP customer values, relevant 
for sustainable management of operation, in many respects 
corroborates the values found in literature (see introduction); 
however, although they may be described somewhat 
differently, they cover the same area or topic. In addition, the
proposed set of values also comprises additional values 
compared to what was found in literature which underlines 
new aspects of value creation related to FP marketing and 
sales. 
The Hill categories indicate how much potential sales- and 
marketing efforts and resources that should be spent on 
creating and delivering a specific customer value. In
particular, order-winning customer values should be kept 
sharp and up-to-date in order to support FP sales. On the other 
hand, less effort and resources may be spent on qualifiers, 
which need to be adequate and meet the standard of the 
competitors. Thus, the competitors’ offers need to be 
benchmarked on a regular basis in order to stay competitive. 
Prior the interviews it was expected that the customer 
values identified would only connect to one Hill category. 
However, the data indicated that it is not that easy and 
straight-forward to attribute some of the customer values to 
discrete categories. Accordingly, some of the customer values
were attributed more than one Hill category. This result can be 
explained by the fact that various FP and contexts were 
considered, and that a customer value may be perceived 
differently depending on the type of customer and application 
of the FP [13]. 
A key finding of the study is that the FP provider needs to 
pay extra attention to some of these customer values, since 
they may have great impact on the sustainable management of 
operation, as well as the win-win situation (in particular for 
the provider). Particularly, the customer values which may
have impact on (A) the business model and business case (i.e., 
cost drivers), (F) risk management and sharing, (H) 
availability management and (I) building up trust and 
relations, may need extra care, effort and resources in order to 
achieve the wanted sustainability.
An additional finding is that all sub-constituents of the 
management of operation, as outlined in section 3, currently 
seem not to be mapped to any customer value(s).  This can be 
explained by the fact that all sub-constituents are not directed 
towards the customers but some (i.e., C, D, G and J) are 
instead directed inwards to the provider consortium. However, 
regarding G, it is possible that intellectual property will be 
transferred between the provider and customer sides – but that 
is not something normally brought up during marketing and 
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sales, except during contract negotiations and later operational 
planning.
6. Conclusions and Discussion
The paper is based on an empirical study involving five 
manufacturing companies. The main result is a proposed set of 
potential customer values related to sustainable management 
of operation for FP. Out of the twenty-three proposed values, 
nine are considered as specific for the FP context.
The paper makes a contribution to theory by proposing a 
set of potential customer values, relevant for sustainable 
management of operation for FP, of interest for marketing and 
sales when concerned with FP offers. In particular, companies 
considering developing and implementing new FP business 
ideas and set-ups can benefit from considering the proposed 
set of customer values during the initial planning in order to 
save time and to not disregard any already know customer 
values. However, due to the costs and risks associated with 
new FP business, commonly only well-established companies
engage in such.  Further, some of these values may also be 
applicable in contexts involving the closely related business 
models or concepts of TES, PSS/IPS2 and FS. However, 
additional testing and validation is required, preferably also 
involving the customer side, as this study mainly involved the 
provider side. The proposed set should be considered as a 
toolbox, and deletions as well as additions of customer values 
may be necessary when adapting to a specific marketing and 
sales context.
Further, the paper makes a contribution to practice and 
management by validating Hill’s [28] framework as a mean to 
identify and structure different elements i.e., customer values, 
of FP, and by enabling management of operations together 
with management of marketing/sales to further develop the 
marketing and sales strategy and set-up for FP offers 
(preferably involving their most important customers). This in 
turn will contribute to the long-term relationship between the 
provider and customers, which requires an efficient and 
sustainable management of operation for FP, and hopefully 
support both the provider and customer sides to be leaders in 
the competitive marketplace.
A reflection is that the proposed FP customer values that 
are specific for FP contexts (see Table 1) may have some 
overlap with offers, based on other related complex business 
models or concepts, particularly if they are offered as result-
oriented [cf. 11] or availability-based.
An additional reflection is that marketing and sales of FP 
require significant attention towards managing specific 
customer values. In particular, values which may have impact 
on the business model and business case (i.e., cost drivers),
risk management and sharing, availability management and 
the development of trust and strong customer relationships, 
are critical to consider in order to achieve a sustainable 
management of operation for FP. The sustainability is here 
regarded mainly in terms of economic aspects, but also 
including ecologic (increased efficiency, lifecycle analysis and 
environmental consideration) and partly societal (safety and 
risk) aspects.
As a large part of the value-creation, for both the customer 
and provider sides, during the operational phase of the FP 
lifecycle, the achievement of a win-win situation and a 
sustainable management of operation are not only necessary
but crucial.
Our future research on FP customer values will to a larger 
extent also integrate customers and their views on the matter, 
and of further interest is to use cross-analyses including both 
the customer and provider sides. Using cross-analyses may 
reveal a further unified picture on which FP customer values 
are of interest.
Further, as indicated in [32], it is more profitable to 
integrate services with products or integrate them into the 
provision of functions than to bundle products with services. 
Thus, in the light of the global competition, interest in being 
able to market and sell offers based on the additionally 
complex business models or concepts (with integrated 
services) such as TES, PSS/IPS2, FS and FP should increase. 
However, to be able to do this may require organizational 
changes, new knowledge, competencies and skills, as well as 
an updated mindset among the employees on the provider side 
and on the customer side. This may be a difficult and painful 
journey, but a necessary one, and should thus be well planned 
and strategized prior to embarkation.
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